ABSTRACT
INTRODUCTION
Time spent at work is an essential component of occupational exposure 14 . Dal Rosso 6 emphasizes the role of working hours in the contemporary debate on their implications to the health and quality of life of workers. We have to consider the increasing demands arising from the process of globalization that defy human limits, because "thanks to a life that is practically focused on work, which is generally intense and accelerated, we have also often noticed the appearance and establishment of psychophysiological and social impacts on a large scale on workers" (p. 284) 8 .
The contribution of the scientific community to this debate has intensified in recent years, most notably the conceptual framework 4 , which addresses the complexity of the relationships between the time dedicated to work and the health of workers. Epidemiological investigations in various occupational groups show the influence of long working hours on hypertension and metabolic syndrome, in addition to associations with coronary heart disease, sleep disorders, and states of depression and anxiety, as indicated in a recent systematic review 2 .
In Brazil, the nursing staff is an important group in the context of those discussions, given the long shifts (usually 12 hours) adopted in hospitals and the practice of multiple jobs, leading to the exacerbation of working hours 7, 9 . Brazilian studies on working hours in this group have approached habits and behaviors, such as excessive consumption of fried foods and coffee, lack of physical activity, and increased prevalence of obesity 9 , and aspects of well-being, such as the non-availability of time for rest and leisure 25 and recovery after work 23 . However, few investigations have assessed outcomes more directly linked to health. In this study, we used the self-rated health as an indicator of health status, which is considered as a consistent predictor of morbidity and mortality in epidemiological studies 28 .
The study seeks to test the hypothesis that professionals who dedicate more time to work have a higher chance of assessing their health as poor or regular, compared to those with shorter working hours. The aim of this study was to analyze the association between working hours and the self-rated health in nurses of public hospitals, considering possible gender differences.
METHODS

Participants and Data Collection
This is a census of the eighteen major public hospitals of the city of Rio de Janeiro, State of Rio de Janeiro, Brazil, carried out between March 2010 and December 2011 10 . From the lists of names and sectors of nurses working in all hospitals, we obtained a general list of the set of workers. We considered as not eligible the nurses who were on leave, those who were replaced by other professionals by personal agreement, and those transferred or dismissed 10 .
Data collection was based on a multidimensional and structured self-administered questionnaire 10 . A team of trained professionals was responsible for delivering the questionnaires to the nurses accompanied by an informed consent. After signing it, the participants were instructed to fill out the questionnaire, seal it, and return it to the research team at the scheduled time.
Definition of Variables
Variable of exposure
The definition of "working hours" refers to the total time spent to perform the activities of work during the seven days preceding the interview, encompassing all jobs, following the concept proposed by Dal Rosso 6 . The calculation of the weekly working hours was based on the question: "How many hours did you dedicate to the professional nursing work each day of the last week? Use the table below for a recall. In addition, consider overtime and work taken home". The sum of the professional working hours reported by the interviewee generated a continuous variable named "working hours", categorized according to the tertile of the distribution according to gender 5 . For the male group, we adopted the values "< 49.5 h/week", "from 49.5h to 70.5h", and "> 70.5 h/week" for short, average, and long working hours, respectively. For the women, the values adopted were "< 46.5 h/week", "46.5h to 60.5h", and "> 60.5 h/week".
Outcome variable: self-rated health
The outcome of interest was assessed from the following question: "In general, compared to persons in your age, what is your health status?". This question presented five response options: (1) Very good, (2) Good, (3) Regular, (4) Poor, and (5) Very poor. This variable was categorized into three levels: good (very good or good), regular (regular), and poor (poor or very poor).
Covariates
We considered in this study the relevant covariates for both the exposure investigated and the outcome of interest, namely: (i) sociodemographic data: age (continuous), marital status (married/common-law marriage; single/no partner), self-reported race (white; non-white), education level (post-graduate; university degree), per capita income calculated based on the mid-point of income (up to R$1,394.83; R$1,394.90 to R$2,324.50; R$2,324.83 to R$7,440.00), and hours on household chores (continuous); (ii) data related to work: work shift (day and night), number of jobs (one; two or more), type of employment (public servant; outsourced), time working in nursing (continuous), thinking frequently about leaving the profession (no; yes) 13 , psychosocial stress based on the demand-control model 16 (low strain; passive work; active work; high strain [based on quadrants]), social support at the workplace (high; low [based on the median]), and effort-reward imbalance (low; average; high [based on tertiles])
24
; (iii) variables related to health: practice of physical activity (yes; no), duration of sleep per night (up to 6.5h; from 7h to 8h; from 8.5 to 12h), smoking (non-smoker; former smoker; smoker), consumption of alcoholic beverages (never; up to four times a month; more than four times a month); and body mass index (BMI), defined by self-reported weight (kg)/height (m 2 ). From the BMI, individuals were classified as eutrophic (< 24.99), overweight (25.00-29.99), or obese (≥ 30.00).
Statistical Treatment of the Data
All the analyses were prepared separately for the male and female groups, taking into account previous studies that show important differences both in the variable of exposure 9 and outcome 15 . The characterization of the sample as to the variables of exposure and outcome was based on bivariate statistical analyses using the Chi-square and ANOVA tests (p < 0.05).
The association between the long working hours and the self-rated health was analyzed in two steps. The first concerns the definition of confounding variables, based on bivariate analyses using the Chi-square and ANOVA tests. We tested as potential confounding factors all variables described earlier with the exception of the following variables: number of jobs; hours on household chores; time working in nursing; psychosocial stress, assessed according to the demand-control model; and thinking about leaving the profession. We considered as variables of adjustment all those that were associated both to the outcome and to exposure with a 20% significance level.
The second step refers to the multinomial logistic regression model, considering two outcomes: regular self-reported health and poor self-reported health. We adopted the following sequence of adjustments for both groups: model 1: adjusted for socio-demographic variables; model 2: model 1 + occupational variables; and model 3: model 2 + variables related to health.
Ethical Procedures
The study was approved by the Research Ethics Committee of the Fundação Oswaldo Cruz (FIOCRUZ -Process 472/08), and subsequently approved by ethics committees of some of the hospitals studied. Some hospitals that had no committees accepted the approval by the Research Ethics Committee of FIOCRUZ.
RESULTS
The sample studied had 3,229 nurses, which corresponds to 82.7% of the total eligible (n = 3,904). The losses are due to refusals (n = 478) and nurses that were not located in the hospitals over two months (n = 128). Of the sample studied, 2,818 (87.3%) were female.
The female group had an average age of 39.7 years (SD = 9.9 years). Approximately 55.7% self-reported as white; 55.9% were married or had a common-law marriage; and, 75.9% had a graduate degree. As for income, 40% of the female nurses were classified in the group corresponding to the per capita income of more than R$2,300.00. The average time spent with household chores was 21 hours per week, while average working hours was 55.1 hours per week (SD = 20.9 hours). Almost 50% of the nurses worked in night shifts and approximately 2/3 worked in two or more locations. As for the aspects related to health, 7.1% reported having poor or very poor health. Approximately half of the participants were overweight and 23.7% were smokers or former smokers.
The male group had an average age of 41.4 years (SD = 10.7 years). Approximately 58.7% self-reported as white; 68.3% were married or had a common-law marriage; and, 69.8% had a graduate degree. As for income, 40% of the male nurses were classified in the group corresponding to the per capita income of more than R$2,300.00. The average time spent with household chores was 12.7 hours per week (SD ± 12.0 hours), while average working hours was 61.3 hours per week (SD = 21.5 hours). Most male participants (63.1%) worked in night shifts and 79.1% reported having two or more jobs in the area of nursing. The poor or very poor assessment of health was reported by 6.8% of the male nurses. Almost 25% were smokers or former smokers and 69.7% did not practice physical activity.
The self-reported health data were similar between men and women, with percentages of good, regular, and poor self-rated health of 65.8%, 27.1%, and 7.1% among women and 65.5%, 27.6%, and 6.8% among men, respectively.
The bivariate analyses showed that women exposed to long working hours were younger (average of 38.3 years), worked for less time in nursing (14.0 years) showed reduced hours on household chores (average of 18.2 hours), had higher education, and more frequently reported the thought of leaving the profession, compared to those who had short working hours. Long working hours were significantly associated with night work, more jobs, and being outsourced. Among the workers who reported long working hours, we observed a higher proportion of those who reported short sleep and no practice of physical activity, compared to those who had short working hours. In relation to psychosocial stress at work, we observed a higher frequency of the nurses in the group for high effort-reward imbalance, high strain, and low social support among those who have long working hours, compared to those who had short working hours (Table 1 ).
In the male group, we also noted that workers who had longer working hours were younger (average of 38.2 years) than those with short working hours (p < 0.001). In addition, night shift, greater number of jobs, and being outsourced were also significantly associated with longer working hours. Significant associations were observed between time working in nursing and working hours: nurses with average working hours (49.5 to 70.5 weekly) showed increased time working in nursing. Long working hours were associated with the absence of practice of physical activity. The proportion of nurses classified in the high strain group was higher among those who had long working hours than among those with short working hours ( Table 2 ).
The bivariate analyses regarding the self-rated health showed common significant associations for the two groups, such as the effort-reward imbalance, high strain, the frequent thought of abandoning the profession, lack of physical activity, and obesity. In addition, the self-rated poor health of the women was also associated with short sleep at night and lack of social support at the workplace (Table 3) . Among the men, there were significant associations with the number of jobs, and we observed that the self-rated regular health was more common among those who had two or more jobs. The persons who assessed their health as regular were younger, with shorter time working in nursing and they reported thinking more frequently about leaving the profession (Table 4) . In relation to the multivariate analyses, both in the male and the female groups, no significant associations were found between working hours and the category "self-rated poor health" (Table 5 ). Female nurses exposed to more than 60.5 hours per week (long working hours) were 43% more likely to assess their current state of health as regular when compared to those that had short working hours (up to 46.5 h/week). The association between exposure and outcome remained significant even after the adjustments in the multinomial logistic regression model (odds ratio [OR] = 1.30; 95%CI 1.02-1.67). Regarding the male sample, the adjusted odds ratio showed that workers exposed to intermediate working hours (49.5-70.5 hours per week) were 2.17 (95%CI 1.08-4.35) more likely to assess their health as regular than those with shorter working hours (< 49.5) after adjusting for the confounding variables. Those with working hours over 70.5 h/week tended to assess their health as regular; however, this relationship did not remain significant after adjusting for the confounding variables.
DISCUSSION
The results partially confirm the hypotheses of the study. Among women, the adjusted data indicate greater chance of regular health among those with longer working hours (at least 60.5 h/week). Among men, the chance for regular health was twice as likely in the group with intermediate working hours (49.5-70.5 h/week) than whose working less than 49.5 hours per week.
It is worth mentioning that the classification of working hours is based on the profile of the group studied, and we emphasize that even the intermediate working hours considered herein already implies an excessive working time when compared to that observed in other countries. Such differences in the length of the working hours hinder the comparison with results of other authors, as noted by Van der Hulst
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. According to the author 29 , some studies, mainly with Japanese workers, refer to extremely long working hours, so that the reference group includes persons who work more than 40 h/week and who, therefore, could present health problems resulting from long working hours. In this study, according to the working hours analyzed, it is possible that the observed associations have been underestimated, when compared to a reference group with shorter working hours.
In this investigation, the average weekly working hours -55.0 and 61.0 h/week for women and men, respectively -confirm previous results with nursing professionals, which also indicate extensive working hours from the common practice of having two or more jobs 22 . In fact, although most hospitals studied adopt a system of shifts named 12/60 (12-hour shifts followed by 60 hours off), which entails 30 working hours weekly, only 1/3 of the sample works in only one location 10 . The long working hours observed in this study contrasts with the values observed in another study 13 with nurses from fifteen European countries, whose average working hours ranged from 24.5 (Netherlands) to 38.5 h/week (Slovakia).
Our results remind the review conducted by Caruso et al. 4 , in which the authors have observed that extensive working hours (> 40 h/week) were associated with diseases and mortality data, in addition to greater alcohol consumption. Another review 29 highlights that exposure to long working hours is reflected in physiological (decreased immune response) and behavioral changes (reduced hours of sleep). Recent data also indicate adverse effects of extensive working hours in relation to sleep duration and quality 17 . In fact, data from the literature report the association between long working hours and higher prevalence of metabolic syndrome and weight gain, as well as a higher incidence of coronary heart disease and depressive symptoms 2 .
The possible mechanisms and pathways by which long working hours could affect health fall into two main aspects 4 : (i) lower availability of time for sleep and recovery, as well as for family and leisure activities and (ii) greater exposure or increased vulnerability to demands and risks from work. In the case of nursing staff, the first aspect can be exemplified by a qualitative study 19 that has shown that nurses assign their illness to work overload and lack of care arising from the excessive time devoted to professional work.
Regarding the greater exposure to the demands of the work (second aspect), it is known that the nursing staff is usually exposed to unhealthy environments from the material point of view, which is combined with high emotional distress 7 . In this study, long working hours were associated with several occupational factors known to be harmful to health, such as outsourced work, effort-reward imbalance, and psychosocial distress assessed using the demand-control model. In this regard, a large study involving more than 500 American hospitals has noted that, the longer the working hours, the greater the level of burnout of nurses and the dissatisfaction of patients 27 . Therefore, there are various elements of the organization and the work environment that may influence the relationships between long working hours and the health of workers.
The separate analyses for the male and female samples is due to data from literature on gender differences both in relation to self-rated health 15 and in relation to working hours 9, 22 . In addition, the demand for stratified analyses in this study is evidenced in a research conducted by Song et al. 26 The study 26 has described the increase of more than 40% in the classification of poor health among workers (men and women in various professions) with working hours over 60 h/week, compared to those with less working hours (up to 40 h/week). However, after observing a significant association in the mixed sample, the stratification according to gender showed a significant association only in the female sample 26 . Study on excessive working time and symptoms of depression in mixed samples has also detected significant associations only among women 30 . Together, these results reinforce the statement of Van der Hulst 29 , according to whom there is a central gap in the analysis of possible gender differences in the relationship between working hours and health that needs to be addressed in studies on this subject.
The similarity between the male and female samples regarding self-rated health differs from previous studies, which usually show worse health condition among women 5 . We did not identify, in the samples studied, characteristics that explain such results. In addition, the two samples were also similar regarding some bivariate analyses, as in both the self-rated health was associated with psychosocial stress, assessed using two independent scales, thinking about leaving the profession, lack of physical activity, and body mass index. In this case, the associations observed are plausible from the abundant literature on the relationships between health and the aforementioned variables (psychosocial environment at work, physical activity, and obesity) both between men and women 1 . A previous study with nurses from various countries has observed the relationship between the thought of leaving the profession and the health of workers 12 .
A similar profile was also observed between men and women exposed to long working hours. They are the groups that included a higher proportion of younger persons, who were in the profession for less time, outsourced, working at night, classified in the category of high strain (high demand and low control), and who did not practice physical activity. We highlight other characteristics observed only in the female sample: higher proportion of workers with short sleep duration (less than 6.5 hours/day), high effort-reward imbalance, low social support, and who reported frequently thinking about leaving the profession. These results express the current situation of deterioration of the work-health relations, in particular regarding the female sample. In fact, in Brazil, the 12-hour shifts together with the accumulation of jobs are a reality among nurses, who can do 24-hour shifts in some hospitals 21 . This situation shows the demand for interventions in the organization of the nursing work, including aspects related to the number of jobs, which will benefit not only the health of workers, but also the quality of the care to patients 27 . Regarding the profile of workers subjected to long working hours, we can mention the discussion on the work as a source of illness, emphasizing the role of insufficient sleep combined with poor recovery as a common pathway that would connect the long working hours, shift work, and the occupational stress with the health of workers 11 .
In this investigation, significant associations in the adjusted data refer exclusively to self-rated regular health. The low percentage of workers who assessed their health as poor -approximately 7% -was noted earlier. In a study with employees of an industry, only 0.5% of the workers assessed their health as poor 3 . The low percentage of poor self-rated health possibly arises from the healthy worker effect 18 , in the sense that workers in worse health conditions are no longer active and, therefore, would not have been included in the eligible group. This is an inevitable bias in cross-sectional studies in the field of occupational health.
Some limitations may have influenced the results identified. Among them, the impossibility to establish the temporality relationship between working hours and self-rated health hinders the establishment of causal relationships between exposure and outcome. Although we have tested different variables as potential confounding ones, we cannot ruled out the possible influence of other factors not covered in the study, such as data on mental health and specific characteristics of the nursing work (such as the relationships with patients and family members). The study involved self-reported information, which can lead to information measurement biases. Seeking to minimize such biases, the process to obtain the data had strict control to ensure the quality of the data. Among the activities to control the quality of the data, we highlight the training and standardization of the field staff, the development of manuals for the procedures of the team, and the review of the questionnaires filled out when collecting them.
Although presenting limitations, the self-reported information represents an alternative to clinical measures in health assessment in epidemiological studies 20 . Although the calculation of weekly working hours based in the recall of the past seven days is one of the strengths of the research, the data may not represent the work exposure throughout the working life. Another aspect that deserves mention is the sample. Nurses have particular characteristics that combine work in shifts and multiple jobs in environments considered as stressful from the emotional point of view 7 . In addition, the relatively small size of the male sample may have reduced the statistical power of the analyses. In this sense, the findings should not be generalized to other professional categories.
It is worth noting, as a positive point of the study, the use of real time dedicated to professional work, as recommended by another study 7 . This information was obtained by the recall of the hours worked daily throughout the week, which gives a more real dimension of the variable of exposure, when compared to information from human resources services. This aspect is particularly relevant in the case of nursing teams, given the flexibility to change shifts between professionals 21 . Another positive point refers to the stratification of the analyses according to gender, which allowed us to detect relevant differences in the results.
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The complexity of the relationships between working hours and health is emphasized by several authors, given the influence of a range of occupational factors (psychosocial aspects such as demands, rewards, social support, control over work and working hours, and shifts, among others) and individual variables, such as socio-demographic profile and household chores 4, 11 . In this context, the associations observed in this study were detected even after adjusting for several variables, which suggests a consistent relationship between excess hours of work and the view of workers about their own health.
In short, considering that the self-rated of health consistently expresses aspects of morbidity and mortality 28 , the results expose the urgency for actions aimed at the appreciation of the profession, in particular regarding the current situation of multiple jobs, which implies excessive working hours with possible repercussions on the health of workers and the quality of care in hospitals.
